Preclinical Auger and gamma radiation dosimetry for fluorodeoxyuridine-enhanced tumour proliferation scintigraphy with [123I]iododeoxyuridine.
Animal experiments have shown that short blocking of thymidine (dThd) synthesis with fluorodeoxyuridine (FdUrd) results in significantly increased DNA incorporation of [(125)I]iododeoxyuridine ([(125)I]IdUrd) in tumour and rapidly cycling tissues. Based on these results, we give an Auger and gamma radiation dosimetry estimate for a scintigraphy study in glioblastoma patients using [(123)I]IdUrd. The Auger radiation dosimetry calculated for patients is based on measurement of DNA-incorporated [(125)I]IdUrd in rapidly dividing tissues in nude mice xenografted with human glioblastoma. Further data obtained 0.5, 6 and 24 h after injection of [(125)I]IdUrd allowed calculation of the additional gamma radiation exposure using MIRDOSE3.1. High gradients of radioactivity concentration between dividing and non-dividing tissues were observed 6 and 24 h after injection of [(125)I]IdUrd combined with FdUrd pretreatment. While the estimated Auger radiation absorbed doses of [(123)I]IdUrd in six rapidly cycling normal tissues in patients are low, the equivalent doses become significant with application of the recommended preliminary radiation weighting factor (W(R)) of 20 for stochastic effects of DNA-associated Auger radiation. Using the latter W(R), extrapolation of the animal results to the proposed patient injection with 300 MBq [(123)I]IdUrd combined with FdUrd pretreatment indicates that the effective dose will be 5.42 mSv, including 1.67 mSv from Auger and 3.75 mSv from gamma radiation. The predicted Auger radiation effective dose for patients undergoing [(123)I]IdUrd scintigraphy will be significant if the enhancement of DNA incorporation that is achieved by means of FdUrd pretreatment is similar to that obtained in animals.